
Worksheet 9 Numerical Analysis Spring 2023
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Work in groups of at least 2 and at most 4.

Consider the two algorithmswhich take in amatrix𝐀 and a vector 𝐛, and output an
approximation to the largest magnitude eigenvector:

𝐲 ← 𝐛
for 𝑖 = 1, 2, … , 𝑘:

𝐲 ← 𝐀𝐲
𝐲 ← 𝐲/‖𝐲‖ return 𝐲

𝐲 ← 𝐛
for 𝑖 = 1, 2, … , 𝑘:

𝐲 ← 𝐀𝐲
𝐲 ← 𝐲/‖𝐲‖

return 𝐲

Howdo the outputs compare?
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Suppose𝐀 has eigenvalue decomposition:
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1. Write the eigendecomposition of 𝐀 + 𝑐𝐈

2. Write the eigendecomposition of (𝐀 + 𝑐𝐈)−1

3. Suppose 𝑐 = 2.2. What are the eigenvalues of (𝐀 + 𝑐𝐈)−1?

4. For this value of 𝑐, what happens if we apply powermethodwith (𝐀 + 𝑐𝐈)−1?
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